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[£J¥AiW] 



20 e 29,000 S! 

2 £ 2,000 S 

0 3 0 £1 

5 9- 269,000 m 

300,000 S 

1. e^Ai- SAHIAi(EB)_m 2.?|gJ&_1 
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Alo) ^igo} Jf^^^o) ^-0_ S o]^C>]^ lift 0_S- ^>#^ ^ $J[t}. 

x^eM, sK}^ 7R>7l<4 ^l-q-^ ^7] ^ on- ^Hslss nfls^ 

^^V7l 7} ^S\B.3_, 3.717]- ^Cf. 

£ 3 

«, 7R1-71, ir^7) 
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A l^rll: 1H]£] *SS < S^]:7l{Time-devision type matrix calculator} 
[2^2) 

S. 2^ £ 12] £A|tl 

51 4^r £ 32] ^#^2] ^] 

£ 5fe £ 32] ^H^lJl *H8-»M M-H, 

51 7^ JE 32] ^^2] ^M] 

* 51^2] ^-^-ofl tfl^ Jf Jr£) * 

30 : 31 : ^1^1-^- 

33 : ^E]#efl*| 40 : 

41 : &<&7] 43 : *fl l«fl 2.5] 

45 : 7KV7] 47 : ^12*11 2. S] 

50 : *lH^lJl 60 : 
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<14> 



<15> 



<16> 



3 £A)*V ^olcf. 



<17> 



<18> 



<19> 



XI XI X3 
X4 X5 X6 
XI XS X9 



<20> 



<21> 



Fl F2 13 
I'4 K5 
K7 K8 K9 
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<22> 



I* Z^r, 



<23> 



21 22 23 
24 25 Z6 
27 28 29 



XI X2 X3 
X4 X5 xe 

xn xs xs 



Yl Y2 Y3 
74 T5 Y6 
Yl YS Y9 



<24> 



XIYHX2Y4+X3Y1 XIY2+X2Y5+Xm Xm+X2Y6+X3Y9 
XWI+X5Y4+X6Y1 X4Y2+X5Y5+X6YZ X4Y3+X5Y6+X6Y9 
XJY\+Xm+X9Y1 X7Y2+XZY5+X9YZ X1Y3+Xm+X9Y9 



<25> 



<26> 



>MI 7fl2] 1:^-(10 ( 20, 30)^.5. &i=K ^111- ^-(10)^1^ XI, X2, 

X37> <a^5)jl, ^121: ^-(20)^1^ X4, X5, X67> <^£M, a«3-M (30)<flfe X7, 
X8, X97> <y^^4. a*V, A 1:^-(10, 20, 30H^r Yl ifl*| Y97> 2.^- 



<27> 



^ll-^-(10)^r, £ 2«fl JE*1€ W>S}- Qo] t Yl vfl^l Y97> Zj-Zj- ^Sl^r 97fl 
^ ^7l(H), ^>7l(ll)^ #^o] zj-zj- T^S^ 97fl^ D-S^#^-(13), £ 
^ D-#^##(13)^ ^ ^7fl*M ^ 37fl3l 7R>7l 

(15)» 7>XlJl o^tf. ^ Afl 7fl^ -g^Hfe Xlol <^£)j7 ( ^ 7 flo] 

-S^Hfe X27> <g^=M, ^ 4 7fl si ^Hib X37> <a^=icf. * 



^71(11)^1 #^ D _=^«^.( 13 )61) ^ 7R>7l(15H 
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7}^7}(15)^ <9^=lfe °H1 4^ ZJ-ZJ-S] 7R>7l(15HH*r 

zfz}- zi, Z2, Z3^ &o] 
<28> ^2^(20)^ ^3^(30)^ £ 2^1 ^11- ^-(10)^1 ^4 

^-^M, ^121: ^-(20)-^ Z4, Z5, Z6«- #^*>JL, ^l3l:^-(30)^ Z7 , 
Z8, Z9# #^t}. 

<29> ZLfitfl, ^-71^- ^ ^efl^ oflE^ ^^>7lfe- Uf^^j (11)^ 7>^ 

71(15)1- l^-S 5]^7> nfl-o 71^1^ g-*fl^# 7}*1jL 5*^. 2J- $ 

-IK 10, 20, 30)°>i=f 97fl^ # 277fl^ ^a>71(11)7> ^J9.*>J1, A Ir^KlO, 

20, 30)^>cf 67fl^ # 1871] ^ 7R>7l(15)7> ^j9l*>^. (Sfli+«J-^, f>M*\ 

7>^7l(15)7} 4 71)21 ^S^a- C^>JEL3-, -g^Sfe 7VA>7l(15)7> ^ 7fl 

^ 3*Rr 27fl2l 7^7!^ ^5]7l trH§-ol4.) 

<30> ^ Aj- 7 ]^ n^}7) ^ %SL3.*\, ^ 

^ ^-^^r, ^ 0^0} ^ufAl^- ^ <5Kr Z}- ^Jd^o. 3|*> 

^^>7l# *)l^-*Rr ^Olcf. 

<31> A o V 7 ] s.^ o. ^^71 o^*> i£tgofl ^ ^l^^>7l^, a o >71 ^ ^ ^ 2 

^ Q±7} <g§JsM, Aj-71 ^1 ^ ^12^11:21 Z}- # Aj- 7l ^ 

^av^ ^o^ai ^^ii-o] «^if ^SRr €^1-* zj-zl- aj 
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ol^o 1 * *IH*Hr XH^IJlS 1^1 ^l^H-tls. £f*}^ 3* ^-^ 

<32> ^7]A^ ^1-71 ^^U}^, ^>7l XI 1 ^ X12*S^^ ^ ^7> $ IS ^3 

<33> #71 XH^IJL t^Tr, ^71 XHl^ #^^1^1-* Zj-Zj- ^ #3 °} 

# ^l^Hfe A>7l ^-71 T^^ofl <a^A]7l^ 4^ 

^ i#«H ^^M, #71 *]#JRr #7) #^ 

<34> a. ^ofl uj-e^, 2= *j^o} z} |if|. ^^jiS ^i^*H ^ 7> 

S ^ SU^. 4^1, 7R>7l<4 tm^) ^A> 7 i * oil- XH^Rr 

XHslS-S. DflE^^o^Xj-717]- ^^£1, ZL sj^cq 3L7l7> *M-*] 7fl €4. 
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<35> 



<36> 



<37> 



21 22 Z3 
Z4 Z5 Z6 
Z7 ZS Z9 



XI XI X3 
X4 X5 X6 

XI xs xs 



Yl Y2 23 
Y4 Y5 Y6 
Yl YS Y9 



<38> 



<39> 



<40> 



<41> 



<42> 



<43> 



<44> 



<45> 



<46> 



<47> 



<48> 



Xm+X2Y4+X3Y1 XIY2+X2Y5+X3YZ X1YHX2Y6+X3Y9 
X4YI+X5Y4+X6Y1 X4Y2+X5Y5+X6YZ X4Y3+X5Y6+X6Y9 
XJY\+Xm+X9Y1 X1Y3+Xm+X9Y9_ 

Zl = X1Y1 + X2Y4 + X3Y7 
Z2 = X1Y2 + X2Y5 + X3Y8 
Z3 = X1Y3 + X2Y6 + X3Y9 
Z4 = X4Y1 + X5Y4 + X6Y7 
Z5 = X4Y2 + X5Y5 + X6Y8 
Z6 = X4Y3 + X5Y6 + X6Y9 
Z7 = X7Y1 + X8Y4 + X9Y7 
Z8 = X7Y2 + X8Y5 + X9Y8 
Z9 = X7Y3 + X8Y6 + X9Y9 
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<49> a o v 7 ] ais-o. ^aio] zj. ^(element )(Z1 Z9)tt 7}^ 

sub-element)^ °l-¥-<H*J SZ-^Hl^l , X1Y1, 

X2Y4, ^ X3Y7 ^}^^ A *SlX5f ^lY^l ^# 

JIS^H, I^H^r, A %^{Zl ifl^l Z9)# ^lf 

^ ^A^SLsL 7]1^>ZL, S?}- o] JjL^s.^ ^-JliM zj- ^^(Zl 

Z9)« 7j)^>^ y o v ^* *fl«?>^-. 

^>7l^ ( tfl^Vol s]^ X ^ I1Y)2] ^ ^i#(Xl vfl 

*] X9, ^ Yl Y9)^- ^Hl ojs. ^ ^_a_*V 

#^*Kr ^^^^-(30), ^4-2^-¥-(30HH ^4,1-^ cflSfl 

=^*Rr (40), ^^(40)^ ^^>^3fl- *\ atb 2| 

^3 ^#,g- #^e>^ ^^-«-(60), ^ ^^(40)^ *i#-¥-(60) 

1- ^H^Kr ^H^lJLl- ?l^r ^H^JL ^^(50)5. 

<5i> £ 4^ £ 3S] ^^^^-(30)^ ^Mltb t 1 ^* l^SiojtJ.. ^ 

^^(30)tt <ims)^ f^H ¥ 7flS] ^» Ajgj^ ^h]# 

*M(MUX : Multiplexer)(33), ^ °1 ^ (33) ^ ^ ^H^M -f 

*I^J:(sel_l, selji)* iHH^lfe *)M1^K31)# 7>^ji SUtf. 
<52> ^El#a]^(33)ofl^ ^1*31(^1 X)£] S.^ X9) a A *fl2«( 

<8t Y)^ S.-E- ^(Yl x-fl^l Y9)7> -^Ajofl ^B)#HJjA^(33)^ *)}o^ 

^-(31)^] I^^Rr -*I^Ji(sel_l, selJiH £j*fl ?-g-£M , °H1 ^ *Hl*3t 
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2\ €4i-l-(Xl vfl*l X9) # *>4-*f ^|2«81^ ^dbl-(Yl vfl*| Y9) # *H-7> 
s)<H #3€4. oie^ ^EflAijr^ ^1^1-^(31) tflofl ^^lsl^M- ^H-g. 

^(31)^ A^ll* ^-2}vg- ^|<H*>7l ^ *}33<H 5£tT 

4^- ^i^M #3^4. ^^#3)^(33)^ ^ z}-^ D -#^#f- 

(36H °^sH, D-#^##(36)^ £e^«H(33)£| *\<& 

*I|<H<M-(31)£ ^El#Bfl^(33)l- ^*Rr ¥ 7fl^ ^^^lS(sel_h, 
sel_l)fe tf^^-tiiCselJi)^- «H14I«q<*l;£.(sel_l)3. ^s)^ $14. 

4-bHItt ^^o]ji ( ^^^A]s(sel_l)^ ^^^^ls(selji)^ 

^^1^^15L(sel_h)7> 2°lJL *>^^^^l^(sel_l)7> 3^1^ Z2^ ,*flid*H 

<n X3Y8* #^^>£^- t S^#sflA-](33)7f ^£|JI, ojofl nfe}- ^^^-^(30)^ 

X34 Y&g- Aii«*}.<*| #^sr>7fl ^cf. 

1:^(31)^ ^-§- 7 flAlAl7l^ Al^ss^, <^^s<HlAi 
H^S. tb^*! t^s)^ ^^^^^(vertical sync)4JJL°l] ^*fl IHS^Ife a^a] 
^(starting signal )7> a]-§-^ ^ &tf. a] *H0jr( start ing s i gna l)7]- 

*H-M"SK31)4| «g^3£, 3^*11 #^<HlAi ^^J@!^l(sel_h)sl &o} ^ ^ 
7>£]Ji(sel_h^| ^7]^1^ 'O'-OS. ^^€4.), S£*> -g-AH 5>^^u}a]^ 

(sel.l)^ &je *m ^7Hel4.(sel_l^ 2:71 '0'Jl^. ^^4.) sHH>5de} 
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^l^(sel_l)^ nfl #^u>4 t}^4 ^7>£l^ ) o)6\] nj-H^ ^w^j) %^(Z1)2\ 

A ^±.7} n #i»£)<H ^^^!JL(sel_h) 

7fl^1 ^-^il:(XlYl, X2Y4, X3Y7H1 cflt|- <?1 #§H ^s}^, 

^(sel_h)^ €^(Z2)# 7>^?)7l ^*fl ZL ^o] '2'^. ^7V^cf. o}<£\. 

*lH^(31)^ Aj- 7 )^ £0. ^BflAljgr ^ofljt ^^A1J:^-A^«.(50)^ 

^H^l ^ ^H^lsH-Ulag, stop)^- ^-^Al^lcf. #EflZL(flag)^lS^ 
Zl- ^*Kr ^il tfl^ ^#°1 ^ "fl*}*} #^o> <*}o]< -g^ 

« ^3*1^ 7 fl2] a> # o1 ^B^cf. ^(stop^J^b 

ItZt ^ 97fl^ ^ii cfl*]. av^o] ^-foil t!: ^ 

^» ^3^1^ ^IZ^I ^ <£&°) fS5l5i|-|- SEtb, 

^f-Cstop)^!^ *!Hl"iK3lH n®( feedback) £] <H 'SW' €i ^3*1 
*^-(3D* i£7l2f*!;tf. o] ^l<>l^lJll-(flag, stop)4 ^^i^^l^(sel_h)7> 
^^^^^-¥-(50)^ °g^^i=f. 

£ 5b £ 3^1 ^H^iL^ (50)^ ^Ml M-e]-^ l;^-£olcf. 

<HA]^^^«-(50)fe ^^i^^ls(sel_h)l- *l<3*l?lfe 7111^^-^(51), #5flZL 
(flag)^]JL# *l<3*l7lb ^12^1^-^(53), zl^jl i#(stop)^!JL-i- ^1^^171^ 
^13 ^ *11 4*1 55, 57)^. Sl^. (S- 3 vfl*l i 6°1H z}- Ajjrofl cfl 

*!- £7H db *1<2€ M-*M-MH, d tJ-ofl *7Rr *] 
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i^Ef^cf. oil ^ 31 _3d ^ € ^1^7> 3#e} *1<£€ ^ 0 J# 

M] ^^ *l<3*m ^lS(sel_h_3d)# ^Al^lcf. ^2*1^(53)^7 ^ 7fl°l D -# 
^#!-o_5L ^s|<H, #2flZL(flag)^l^« ^ ^^ *\<£*}?d ^l^(flag_2d)« It 
48*1*14. ^]3^1?iY(55)^ 4 7flS] D-#^#^-AS ^S)^ i#(stop)^l^« 
^1 #3 *l<a?l *J5:(stop_3d)» ^MM^M, ^ 4 *]<gjf(57)^ 3*1 <£-?-( 55 H 
^IH^^ ^- 7flsl D -§^^^-o. S ^jsioi *fl3*l<?§Jf (55)^) #^a1Jl 
(stop_3d)# ^ #^ ^l^Al^l A]s(stop_4d)l- U^*! *14. 

<58> £ 6^r £ 33} <3^(40)£] ^Ml M-EfMl «£.olt}. ^A>«.( 40 ) 

^ €^^-^-(30) ^ 1^^(33)^ - oj^s]^ s}i|o] ^av 7 ] 

(41), ^71(41)^1 x-^Kr *fll^lS.sl(43), ^11^5.^(43)51 rf^-^ofl 

H*l€ ^12^1^51(47), ^ ^11^11 2. e) (43)^1 ^12^1251 (47)^1 c^} 

^ 4*1 *H2*fl2.el(47H °g^Al7l^ 7>a>71(45)S *fli ^ *fl 2 

^lS.el(41, 47)^r D-#^##Jl5L ^sl°1 SJ3€ ^ *t ^^t!: -f 

#3*Hir 71^-g- tb4. 

<59> ^H^lS^^^-(50)5l #3*1JL # stop_3d^lS^ *)1 1^1 2. si (43 HI 

^, <>> ^1^7> '*H' fA S ^ ^o. ^ln 1 la 5 l(43)7V ^71^51 D-#^ 
l-M "O'^-S. Bl^l€4.) i£*h ^^^^^^^(50)51 

> flag_2d*J:£. ^ stop_4d*l:§L^7 *fl2"llJ2.el(47Hl ^sj^H, ol ^ a] jr # *f 
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'O'JIS 3^i4.) 

<eo> £ 70- s. 32] 7^-^(60)^ J£Al*V H^cf. ^^(60)^ 9*31 

^3<H ^H^'t^CSO)^ #^ ^ sel_h_3d^l^^- 

flag_2cKlJLTr 7RMK60H] ^^(60)^ °] ^«fl *fl<H^i4. 

£^(40)3] #^(Z)^ ^^(60)ofl <^£H, ^^(60)^ *1H 

^^^•^^-(50)^ ^l^A]s(sel_h_3d, flag_2dHl ^«fl ^1-^^-3. 

97fl<^ ^(Zl Z9)» 3#^n>cf ^S^17|d] 

^i^>Jl ( 97fl^1 ^4i(Zl T-fl ^1 Z9)s] t^o] o]-i- 
<ei> oj^HlA^ -a ^ofl 14=. <8 1^7131 

<62> ^l^l(^lX)^ zj- ^4i(Xl X9) ^ ^12*J1(*MY)^ ^ ^(Yl vfl 

*1 Y9)fe €^«^(30)3 ^^#^A-l(30)ofl §-aH «a-^€cf. *)Hl:-iK3lH 

^HH^4lJL(sel_h)s}- *>^^i^^ls(sel_l)^ *>q- #7H^lcf. ojcfl 14 

51- ^1Z« °l^Rr ^4i(Zl)^ ^^}7] 3)n igSL^ ^ 

^-o] ^#3)^(33)^ xi4 Yl# #^^4. 

#^H(33)tt €4i(Z1)^ ol ^ t x eJ1 Yl ^o) ^] it 

-§- nfl #^n>cf ^>^o.s #^«Vr4. 53^^ ^db(Zl)« °1 ^ 7 fl^ 

^(sel_l)^ i^-e-1 tq-A] f7HM, oHi ,4^ ^^(Z2)^ 
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M X ^? 11 Y ifl«3) nil ^>^o.S #^^4. °1 

4 £°1 ^M^^JUsel.l)^ ^ °fl *>H-^ ^7>*H 1 -¥-3 37W 

1^-b] 9?>*] ^^H, °H rq-e}- sSI Z^l <2^1 ^Jl*t Q^o] 

< 64 > w>sq. ^-oi, #eflzi(fiag)^lJ:^r lizs] *V Q±9] s.^ ^H^t-^ 

#^ol <Q-i^ nfl^x} s.^ oj .^o]- |a§ ^JH^IH, il-(stop)^lS^ 
*S1Z^ 2.^- ^^(Zl Z9)£] ^>#o] ^ttfl nVcf *1 ^^o] '^ol-^^l- 

<65> ^El#^Ai( 33 )7> #^<!rRr <3^(40) vflS] ^MUlHl SL 

3- ^^M, ^71(41)^ ^#^(33)7} <gg Z cq zj- 

^4il-(Zl Z9)# o]^-^ -^-A^l-CXIYI ^>^^-S ^> 

7l(41)7> a>^^ Jf^fe ^l^Se)(43)ofl ^^M, *U*ll2.sH43Hl 

7>^7l(45)« 7]*) *fl 2 *11 3. BK 43 H ^^^cf. o]u$\ z\}2*\}3.£\ (43)3] ^7} 
5&i=h ^2^3.51(43)^ ^1^13.^(41)^1 
#^-§- Citt ^1-71(41)7} ^>#t> -^d^b S-^f 

<66> ^E}#Ui^(33)o} D-#^#f-(36)^- ^MS. 3(41)1" 7)^ 7fl2°fl5. 

&K43)^1 ^s^S, ^2^]2-Sl(43)^l^ ^El§a]Ai(33)7> X^f Y^l 

^f^i ¥ *1<S£ -f ^>7l(41)7> 7)1 ^ -¥-^^7} 

#2fln(flag)^]^^ *>M-^ ^(^lM, ZDS °1^tt S.€- ^± 
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X1Y1, X2Y4, X3Y7)^ %%°] ^ '§H' ^aI^IS-S, 

^^(flagKlJM- ^ #^ Also] fi ag _2d^sfe 4 7fl<q £ 

¥• ^ *N-3 * Bl^slTfl ^n^. nJ-B^, ^12^1^^(43)^1 

€^3*^ A>^ol nflp>t|. tf^g- AV^o. o^ fl 

'0'o_S. Bl^^H, olnfl ^2^1 2. Si (43)^1 *1#£)<H $1^ ^ X|2^£^ (43)7> 

<67> ol<4 £o. 4^ol 9s| SL€r -3-^(Zl vfl^l Z9)^l &°1 ^AJ.«.(40) 

°fl ^^fl Jl, ^:#^1 ^SL^HS i#(stop)^S7> '*}<>]' ^Ai7> 

^cf. oiofl ^#(stop)^l^sl ^Al^6fl *IH*^-(31)°] el^sjji, SEtb 

ZL ^ 3#^ ^ 4-1-3 ol *1<2^ M AA ^ll°flS.el(41) ^ ^I2^l£5l (43)7> 
el^^4. flWfl « ^^^^ ^« 

<68> ^-^f (40HH ^*>3 6.S t^sm zl- -S-4il-(Zl vfl^l Z9)^l 

2.5. 9>ielH^S °]^*\%\ ^^(60)^ ^^^4. 71^(60)^ 
JL(sel_h)7> #3 Al^si sel_h_3d^^, 3? #afl^L(f lag)^1^7> ^ #3 *1<£ 
€ flag_2d^lS7> ^^^4. 

<69> flag_2d^ls^ 71^(60) ^1 A AA^%^\ 3 ^ 7 ^ 

* ^A*\, £^(40) tflSl ^2^1 2.^1(47)^1 7-1^ #o] ^^(60) ifl 

Sl a}**^ ^^A-E-loll ^AHl 7^-^(60) vflS] g^^E.^ £=0. 

41 £1 51 711 5] ji, -§-*M ^^Ml tcfel- 2 "11 2. el (47 HI zj- 
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sel_h_3cHdJL^r *H VJ f(60) ifls] Bfl*|>sB|**l| 
7l¥* <>H, ^^(60) ifls} efl^l^Eil-^ sel _3 d ^ 

1001(2), ^ 97> nfl #3^1}. tcf&h^i , ^>^o.s. ^sJtt & 

°] Zl -t"E-) Z9*W 2.¥ 31*1 ^^^-i- ^^ofl, efl^l^Eil-ofl 

^1^^171^ o] o. g #2flZL(flag)^l5l« ¥ 71^ o] o-^ 

Zl ifl^l Z92) Al^uz)- Zl ifl*J Z9^ #3*1^* ^ylSf-Al^l 

7l 

^ ^-g-^ ^ 5a -t- ^14. °imni, 4>4 ^ <a^# ^ 

S}xr ^1^^711- ^^*>J1A> i5}±r ^^^-¥-(30) ifl^ ^E}#?JH 

(33)2} oj^fi} ^1- 87flS *\JL A^r ^H^Jro] x j<g - o. 4>4 sJ^o] <g 

^°fl ¥ ^ft* ^ ^*>7l ^^fl^ ; z}- ^ 
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[^T 1 * 1] 

^ ^ #71 ^<£#^ «^ ^ J^i* ^ 

iff AA *>M-^ -id^*M f^sm 

71^ XH^IJL 5E^Rr 55* ^HJiLS. ^€^^71. 

2] 

xi i%hi sa<H^, 

#7l 

Aj-7i xi l ^ X12*S1^ zj- <a33fe ^ 

^71 ^E]#^U^ ^^^1^1- SM^lfe X|<H-M"fr 5. 

[3^*8- 3] 
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#7] ^Hl-tajA^ 5*Hr ^71; 

2^]S.5]; ^ 
[3^* 4] 
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